Overexpression of Type 3 Iodothyronine Deiodinase Reduces Cone Death in the Leber Congenital Amaurosis Model Mice.
Leber congenital amaurosis (LCA) is a devastating pediatric retinal degenerative disease, accounting for 20% of blindness in children attending schools for the blind. Mutations in the RPE65 gene, which encodes the retinal pigment epithelium-specific isomerohydrolase RPE65, account for 16% of all LCA cases. Recent findings have linked cone photoreceptor viability to thyroid hormone (TH) signaling. TH signaling regulates cell proliferation, differentiation, and metabolism. At the cellular level, TH action is regulated by the two iodothyronine deiodinases, DIO2 and DIO3. DIO2 converts the prohormone thyroxine (T4) to the bioactive hormone triiodothyronine (T3), and DIO3 inactivates T3 and T4. The present work investigates the effects of overexpression of DIO3 to suppress TH signaling and thereby modulate cone death/survival. Subretinal delivery of AAV5-IRBP/GNAT2-hDIO3 induced robust expression of DIO3 in the mouse retina and significantly reduced the number of TUNEL-positive cells in the cone-dominant LCA model Rpe65 -/- /Nrl -/- mice. Our work shows that suppressing TH signaling by overexpression of DIO3 preserves cones, supporting that suppressing TH signaling locally in the retina may represent a treatment strategy for LCA management.